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Q>4)  An  improved  electric  arc  welding  tool. 
  A  vibrating  electrode  electric  arc  welding  tool  for  low 
currents  particularly  for  use  on  thin  gauge  metal  has  a  so- 
lenoid  with  a  fixed  core  and  a  moving  core  spaced  therefrom 
by  an  air  gap.  The  moving  core  holds  the  electrode  and  the 
solenoid  winding  is  in  series  connection  with  the  current feed 
to  the  electrode.  When  the  current  increases  due  to  contact 
between  the  electrode  and  work  the  moving  core  is  attracted 
to  the  fixed  core  to  break  the  connection  and  re-establish  the 
arc.  The  tool  further  includes  a  diode  in  series  with  the  current 
feed,  the  diode  provides  better  control  of the  arc  and  enables 
lighter  gauge  metals  to  be  welded. 





T h i s   i n v e n t i o n   r e l a t e s   to  an  i m p r o v e d   e l e c t r i c   a r c  

w e l d i n g   t o o l ,   such   as  t h a t   d e s c r i b e d   in  G.B.   9 9 6 1 2 6   w h i c h  

o p e r a t e s   to  s t r i k e   an  a r c   and  m a i n t a i n   a  s u c c e s s i o n   of  a r c s  

to  e n a b l e   e f f i c i e n t   w e l d i n g   o p e r a t i o n   to  be  p e r f o r m e d  .  

w i t h o u t   a  h i g h   d e g r e e   of  s k i l l   f rom  an  o p e r a t o r .   In  s u c h  

a  t o o l   a  s u s t a i n e d   h e a v y   c u r r e n t   d r a i n   i s   a v o i d e d   and  t h e  

t o o l   is   s u i t a b l e   fo r   use  on  low  v o l t a g e   s u p p l i e s   w h e r e  

d i f f i c u l t y   would  o t h e r w i s e   be  e x p e r i e n c e d   in  r a p i d l y  

s t r i k i n g   and  m a i n t a i n i n g   an  a r c .  

The  known  c o n s t r u c t i o n s   of  t o o l   have   an  e l e c t r o -  

m a g n e t i c   means   a r r a n g e d   to  r e t r a c t   an  e l e c t r o d e   h o l d e r   i n  

o p p o s i t i o n   to  a  r e s t o r i n g   means   s u c h   as  a  s p r i n g , w h i c h  

u r g e s   the  h o l d e r   t o w a r d s   t he   w o r k p i e c e ,   the   s o l e n o i d   m e a n s  

h a v i n g   an  e n e r g i s i n g   c i r c u i t   wh ich   i s   c o m p l e t e d   t h r o u g h   t h e  

e l e c t r o d e   and  w o r k p i e c e   by  m u t u a l   c o n t a c t   of  t h e s e   w h e r e b y  

the   e l e c t r o d e   w i l l   be  r e t r a c t e d   to  s t r i k e   an  a rc   and  b r e a k  

the   c i r c u i t ,   the   r e s t o r i n g   means   r e t u r n i n g   the   e l e c t r o d e   t o  

make  c o n t a c t   w i t h   t he   w o r k p i e c e ,   r e s u l t i n g   in  a  s u c c e s s i o n  

of  a r c s   b e t w e e n   t he   e l e c t r o d e   and  w o r k p i e c e .  

The  e l e c t r o - m a g n e t i c   means   i s   a  s o l e n o i d   h a v i n g   a 

c o r e   a r r a n g e d   to  move  and  in  e l e c t r i c a l   c o n n e c t i o n   w i t h  



t he   e l e c t r o d e   h o l d e r ;   the   c o r e   i s   in  e l e c t r i c a l   c o n t a c t  

t h r o u g h o u t   t he   w h o l e   of  i t s   movemen t   w i t h   t he   e l e c t r i c  

c u r r e n t   f e e d   to  t he   t o o l .   The  e n e r g i s i n g   c u r r e n t   f o r   t h e  

s o l e n o i d   i s   p r o v i d e d   by  a  w i n d i n g   t h r o u g h   w h i c h   the   c u r r e n t  

to  t he   t o o l   i s   f e d .   In  such   an  a r r a n g e m e n t   i t   i s  

d i f f i c u l t   to  a r r i v e   at   t he   c o r r e c t   b a l a n c e   b e t w e e n   c o i l  

w i n d i n g   and  c u r r e n t .   W e l d i n g   t h i c k   m e t a l s   r e q u i r e s   h i g h  

c u r r e n t   w i t h   a  c o i l   of  h e a v y   gauge   w i r e   and  few  t u r n s ,  

w h e r e a s   l i g h t   g a u g e   w e l d i n g   u s i n g   low  c u r r e n t   n e e d s   a  c o i l  

w i t h   a  l a r g e   n u m b e r   of  t u r n s   and  t h i n n e r   g a u g e   w i r e .   T h e  

r e s u l t i n g  t o o l   to  a  l a r g e   e x t e n t   i s   t h e r e f o r e   a  c o m p r o m i s e  

w i t h   t he   h e a v y   w i r e   wound  t o o l   u n s u i t a b l e   f o r   l i g h t   w o r k  

and  t h e   t h i n   w i r e   wound  t o o l   u n s u i t a b l e   f o r   h e a v y   w o r k .   I t  

was  no t   p o s s i b l e   h i t h e r t o   to  p r o v i d e   a  s i n g l e   t o o l   f o r   t h e  

c o m m o n l y   u sed   c u r r e n t   r a n g e   15  to  150  Amps.  GB  2 1 0 8 4 1 7 A  

d e s c r i b e s   an  i m p r o v e d   c o n s t r u c t i o n   of  w e l d i n g   t o o l   u s i n g   a n  

a i r   g a p p e d  m o v i n g   c o r e .  

T h i s   i n v e n t i o n   s e e k s   to  p r o v i d e   a  f u r t h e r   i m p r o v e d  

c o n s t r u c t i o n   f o r   s u c h   a  w e l d i n g   t o o l   in  w h i c h   a  w i d e r   r a n g e  

o f  c u r r e n t s   can  be  used   bu t   w i t h   a  s i n g l e   s o l e n o i d   w i n d i n g .  

I t   i s   a  f u r t h e r   o b j e c t   to  p r o v i d e   a  w e l d i n g   t o o l  

w h e r e i n   t h e   a r c   can  be  m a i n t a i n e d   at   much  l o w e r   c u r r e n t s  

t h a n   h i t h e r t o .   Yet  a  f u r t h e r   o b j e c t   i s   to  p r o v i d e   a  

w e l d i n g   t o o l   c a p a b l e   of  o p e r a t i n g   on  t h i n   g a u g e   m e t a l s   a n d  

e s p e c i a l l y   s t a i n l e s s   s t e e l s   w i t h o u t   b u r n i n g   t h r o u g h   t h e  



m e t a l   s h e e t .  

A c c o r d i n g   to  t h i s   i n v e n t i o n   t h e r e   i s   p r o v i d e d   a n  

i m p r o v e m e n t   in  a  w e l d i n g   t o o l   h a v i n g   an  e l e c t r o - m a g n e t i c  

s o l e n o i d   means   a r r a n g e d   to  r e t r a c t   an  e l e c t r o d e   h o l d e r   i n  

o p p o s i t i o n   to  a  r e s t o r i n g   means   w h i c h   u r g e s   the   h o l d e r  

t o w a r d s   the   w o r k p i e c e ,   t he   s o l e n o i d   means   h a v i n g   a n  

e n e r g i s i n g   c i r c u i t   w h i c h   is   c o m p l e t e d   t h r o u g h   the   e l e c t r o d e  

and  w o r k p i e c e   by  m u t u a l   c o n t a c t  o f   t h e s e   w h e r e b y   t h e  

e l e c t r o d e   w i l l   be  r e t r a c t e d   to  s t r i k e   an  a rc   and  b r e a k   t h e  

c i r c u i t ,   the   r e s t o r i n g   means   r e t u r n i n g   the   e l e c t r o d e   t o  

make  c o n t a c t   w i t h   the   w o r k p i e c e ,   w h e r e i n   the   s o l e n o i d  

i n c l u d e s   a  c o r e   of  m a g n e t i c   m a t e r i a l   w i t h   a  f i r s t   p a r t  

f i x e d   to  the  s o l e n o i d   c o i l   s t r u c t u r e   and  a  s e c o n d   p a r t  

f i x e d   to  the  e l e c t r o d e   h o l d e r   and  m o v a b l e   w i t h   r e s p e c t   t o  

the   s o l e n o i d ,   the   f i r s t   and  s e c o n d   p a r t s   b e i n g   s p a c e d  

l o n g i t u d i n a l l y   by  an  a i r   g ap ,   c h a r a c t e r i s e d   in  t h a t   a  d i o d e  

is  i n c l u d e d   in  s e r i e s   w i t h   t he   c u r r e n t   f e e d   f rom  the   s a i d  

e n e r g i s i n g   c i r c u i t .   . 

It   has  been  f o u n d   s u r p r i s i n g l y   t h a t   the   d i o d e   r e s u l t s  

in  a  c o n s i d e r a b l y   i m p r o v e d   p e r f o r m a n c e   when  w e l d i n g   t h i n  

m a t e r i a l s   and  has  the   e f f e c t   of  r e d u c i n g   c u r r e n t   fed  f rom  a 

t r a n s f o r m e r   c o m p r i s i n g   the   e n e r g i s i n g   s o u r c e .   In  m o s t  

t r a n s f o r m e r   s u p p l i e s   even   t h o u g h   s e t   to  30  amp  r a n g e ,   t h e  

a c t u a l   c u r r e n t   is  u s u a l l y   n e a r e r   50  amps  w h i c h   may  r e s u l t  

in  d e s t r u c t i o n   of  the   m e t a l   w e l d .   The  d i o d e   d o e s   n o t  



s i m p l y   a c t   to  r e d u c e   c u r r e n t   i t   has   been   f o u n d   t h a t   t h e r e  

i s   an  u n e x p e c t e d  i n t e r a c t i o n   w i t h   the   a i r - g a p   s o l e n o i d  

a r r a n g e m e n t   and  i t   i s   b e l i e v e d   t h a t   t he   n a t u r a l   v i b r a t i o n  

p e r i o d   of  t he   m o v i n g   c o r e   in  c o n j u n c t i o n   w i t h   t he   h a l f - w a v e  

s u p p l y   p r o d u c e s   t he   s u r p r i s i n g  a n d   b e n e f i c i a l   w e l d i n g  

e f f e c t .   T h e  e n h a n c e m e n t   i s   no t   n o t i c e d   w i t h   a  

c o n v e n t i o n a l   weld   head   nor   w i t h   a  head   s u c h   as  d i s c l o s e d   i n  

GB  9 9 6 1 2 6 .   Thus  the   d i s c o v e r y   in  t he   p r e s e n t   i n v e n t i o n  

r e s i d e s   in  t he   c o m b i n a t i o n   of  weld  head   s o l e n o i d   h a v i n g   a n  

a i r   eap  and  d i o d e   a r r a n g e m e n t .  

The  a i r   gap  i s   p r e f e r a b l y   p o s i t i o n e d   w i t h i n  t h e  

s o l e n o i d   s t r u c t u r e   and  w i t h   t h i s   a r r a n g e m e n t   t he   f i x e d   c o r e  

p a r t   e n s u r e s   a d e q u a t e   m a g n e t i c   f l u x   when  low  c u r r e n t s   a r e  

u sed   to  p r o v i d e   s u f f i c i e n t   a t t r a c t i o n .  

The  s e c o n d   c o r e   p a r t   may  be  e l e c t r i c a l l y   c o n n e c t e d  

w i t h   t he   e n e r g i s i n g   c i r c u i t   t h r o u g h   a  F l e x i b l e   e l e c t r i c  

c o n n e c t i o n ,   w h i c h   i s   s e c u r e d   w i t h o u t   u s i n g   s o l d e r e d   j o i n t s ,  

e . g .   by  c l a m p i n g   or  w e l d i n g ,   and  p r e f e r a b l y   t he   s e c o n d   c o r e  

p a r t   has   a n  e x t e n s i o n   p a s s i n g   t h r o u g h   the   s o l e n o i d   c o r e   a n d  

s e c u r e d   to  one  end  of  the   f l e x i b l e   e l e c t r i c a l   c o n n e c t i o n .  

The  e x t e n s i o n   w i l l   a d v a n t a g e o u s l y   p a s s ,   w i t h   c l e a r a n c e ,  

t h r o u g h   a  b o r i n g   in  t he   f i r s t   c o r e   p a r t .  

The  c o n s t r u c t i o n   a c c o r d i n g   to  t h i s   i n v e n t i o n  e n a b l e s  

t h e   min imum  number   of  t u r n s   to  be  u s e d   w h i c h   r e d u c e s  

m a n u f a c t u r i n g   c o s t s   and  g i v e s   a  l o w e r   c o i l   r e s i s t a n c e   a n d  



h e n c e   l e s s   h e a t i n g .   The  i n c r e a s e d   e f f i c i e n c y   a l l o w s   t o o l s  

b u i l t   to  c a r r y   heavy   c u r r e n t s   to  be  u s a b l e   and  e f f i c i e n t   a t  

low  c u r r e n t s   when  m a g n e t i s m   is   w e a k .  

The  s o l e n o i d   w i l l   p r e f e r a b l y   be  m o u n t e d   on  a  w e l d  

head   h a n d l e   to  form  a  t o o l .   The  b a s e   of  t he   h a n d l e   may  be  

p r o v i d e d   w i t h   a  r e c e s s   i n t o   w h i c h   the   d i o d e   i s   i n s e r t e d   a n d  

r e t a i n e d   by  a  c o l l a r   or  a b u t m e n t   s e c u r e d   to  the   h a n d l e  

w a l l .   One  p o l e   of  the   d i o d e   e l e c t r i c a l l y   c o n t a c t s   t h e  

h a n d l e   w h i c h   may  be  of  m e t a l ,   e . g .   d i e c a s t   a l l o y ,   t he   o t h e r  

p o l e   is  c o n s t i t u t e d   by  a  l e a d o u t   w h i c h   c o n n e c t s   a t   a  

t e r m i n a l   w i t h   the   f e e d   c a b l e .   The  t e r m i n a l   b e i n g  

e l e c r i c a l l y   i n s u l a t e d   f rom  the   h a n d l e   w i t h   a  s w i t c h ,   s u c h  

as  a  s h o r t i n g   s c r e w ,   p r o v i d e d   to  b y - p a s s   t he   d i o d e .  

The  h a n d l e   t h u s   s e r v e s   as  a  mount   p r o v i d i n g  

p r o t e c t i o n   f o r   the   d i o d e   and  h e a t   s i n k i n g   p r o p e r t i e s .  

The  d i o d e   s h o u l d   have   f o r w a r d   c u r r e n t   c a p a b i l i t y   i n  

e x c e s s   of  the   max  c u r r e n t  s u r g e   and  a  r e v e r s e   b r e a k d o w n  

c h a r a c t e r i s t i c   to  t a k e   i n t o   a c o u n t   any  i n d u c t i v e l y   i n d u c e d  

s p i k e s   wh ich   may  o c c u r .  

The  m e t a l   h a n d l e   of  t he   t o o l   is   e n c l o s e d   in  a  r u b b e r  

or  p l a s t i c s   h a n d - g r i p .  

An  e m b o d i m e n t   a c c o r d i n g   to  the   i n v e n t i o n   i s   shown  by 

way  of  e x a m p l e   o n l y   in  the   a c c o m p a n y i n g   d r a w i n g s   wh ich   s h o w  

a  w e l d i n g   t o o l   h e a d ,   o t h e r   p a r t s   such   as  the   t r a n s f o r m e r  

and  weld  r o d s   b e i n g   o m i t t e d .   In  the   d r a w i n g s : -  



F i g u r e   1  shows   a  weld  t o o l   in  p e r s p e c t i v e   v i e w ,  

F i g u r e   2  shows   the   weld   t o o l   in  s i d e   v i e w ,   a n d  

F i g u r e   3  s h o w s   the   t o o l   in  s i d e   v i e w   and  p a r t l y   i n  

s e c t i o n .  

R e f e r r i n g   m a i n l y   to  F i g u r e - 3   of  t h e   d r a w i n g s ,   t h e  

t o o l   has   a  s o l e n o i d   s t r u c t u r e   S  w h i c h   c o m p r i s e s   a  body  1 

wound  w i t h   a  c o i l   of  w i r e   2  a b o u t   a  c e n t r a l   h o l l o w   c o r e   3 .  

The  c o r e   c o n t a i n s   a  f i r s t   f i x e d   i r o n   c o r e   p a r t   4  and  a  

s e c o n d   m o v a b l e   i r o n   c o r e   p a r t   5.  The  c o r e   p a r t   5  has   a 

t h r e a d e d   b r a s s   s t u d d i n g   6  c o n n e c t e d   t h e r e t o   and  w h i c h  

p a s s e s   w i t h   c l e a r a n c e   t h r o u g h   a  b o r i n g   in  t h e   c o r e   p a r t   4 

to  c o n n e c t   w i t h   c o n d u c t i n g   l e a v e s   7  s e r v i n g   as  a  

m e c h a n i c a l l y   f l e x i b l e   e l e c t r i c   c u r r e n t   f e e d   to  t h e   w e l d i n g  

t o o l   h o l d e r   8  v i a   t he   s t u d d i n g   6  and  c o r e   p a r t   5.  T h e  

s t u d d i n g   i s   a d j u s t a b l e   by  means   of  a  nu t   13  and  p r o v i d e s   a n  

a i r   gap  9  b e t w e e n   t h e   two  i r o n   c o r e   p a r t s .   By  t h i s   m e a n s  

m a g n e t i c   a t t r a c t i o n   i s   i n c r e a s e d   a t   l o w e r   we ld   c u r r e n t s .  

The  t o o l   h o l d e r   8  and  c o r e   p a r t   5  a r e   n o r m a l l y   u r g e d  a w a y  

f r o m   t he   c o r e   p a r t   4  by  a  r e t u r n   s p r i n g   10  and  t h e   t e n s i o n  

in  t h i s   s p r i n g   w i l l   be  i n c r e a s e d   when  the   s t u d d i n g   6  i s  

a d j u s t e d   by  nut   13  to  c l o s e   t he   gap  9.  The  l e a v e s   7  a r e  

s e c u r e d   to  t he   s t u d d i n g   by  l o c k   n u t s   14  and  to  t h e   body  1 

by  c l a m p  m e a n s   s u c h   as  a  r i v e t   or  s o l d e r   or  w e l d i n g   1 5 .  

The  r i v e t   or  s o l d e r   or  l i k e   j o i n t   15  e l e c t r i c a l l y   c o n n e c t s  

t he   l e a v e s   7  w i t h   one  end  of  t h e   s o l e n o i d   c o i l   2  b y   a  m e t a l  



p l a t e   16  i n s u l a t e d   f rom  the   c o i l   body  by  a  f i b r e   w a s h e r   1 7 .  

The  o t h e r   end  of  t he   c o i l   2  c o n n e c t s   w i t h   a  d i e c a s t  

h o u s i n g   18  c o n t i g u o u s   w i t h   a  t u b u l a r   h a n d l e   1 9 .  

The  o t h e r   end  of  t he   s o l e n o i d   has   an  i n s u l a t i n g   f i b r e  

w a s h e r   20  and  p l a t e   23  and  the   a s s e m b l y   i n c l u d i n g   c o r e   3  i s  

r e t a i n e d   by  p r e s s - f i t t e d   d i a p h r a g m   s p r i n g   c l i p s   2 1 , 2 2  

The  t o o l   may  be  a r r a n g e d   as  a  s e l f - s t r i k i n g ,   a r c - r e s t o r i n g  

s t a t i c   e l e c t r o d e   h o l d e r .   If   a  weak  r e t u r n   s p r i n g   10  i s  

u s e d ,   t h e n   w e l d i n g   c u r r e n t   p a s s i n g   t h r o u g h   t he   c o i l   w i l l  

ho ld   the   two  i r o n   c o r e s   4  and  5  t o g e t h e r   s o l i d l y .   In  t h i s  

form  the  r o l e   is   as  a  s t a t i c   e l e c t r o d e   h o l d e r .   S h o u l d   t h e  

a rc   b r e a k   the   e l e c t r o d e   w i l l   move  f o r w a r d   to  m a k e  

e l e c t r i c a l   c o n t a c t   and  t h e n   draw  away  t h u s   r e s t o r i n g   t h e  

a r c .  

A l t h o u g h   the   known  p r i o r   a r t   t o o l   has  s u c h   q u a l i t i e s  

the  e l e c t r o d e   t e n d s   to  f l o a t   a b o u t   and  to  some  o p e r a t o r s  

t h i s   is   u n d e s i r a b l e .   In  t he   i n v e n t i o n   h e r e i n   t he   t o o l  

b e c o m e s   t r u l y   s t a t i c   d u r i n g   the   a c t u a l   w e l d i n g   p r o c e s s .  

The  nu t   13  p r o v i d e s   f o r   a  s i m p l e   means   of  a d j u s t m e n t  

of  the  a i r   gap  9  w h i l s t   a  s p r i n g   12  p r o v i d e s   t e n s i o n  

s u f f i c i e n t   to  l o c k   the   nut   13  and  p r e v e n t   m o v e m e n t   d u r i n g  

u s e .   T h i s   a d j u s t m e n t   w h i c h   a l l o w s   the   o p e r a t o r   to  e a s i l y  

f i n d   the   o p t i m u m   s e t t i n g   f o r   g i v e n   w e l d i n g   e l e c t r o d e s ,  

m e t a l s ,   t h i c k n e s s e s ,   c u r r e n t s   and  v o l t a g e s .  

F i g u r e s   1  a n d   2  show  the   g e n e r a l   c o n s t r u c t i o n   w h i c h  



c o m p r i s e s   a  s i n g l e   d i e - c a s t   body  c o m p r i s i n g   a  h o l l o w  

c y l i n d r i c a l   head  h o u s i n g   18  and  i n t e g r a l   c y l i n d r i c a l   h a n d l e  

19.  The  s o l e n o i d   body  i s   r e t a i n e d   in  t h e   head  18  by  t h e  

f i b r e   w a s h e r s   1 7 , 2 0 ,   m e t a l   p l a t e s   1 6 , 2 3   and  s p r i n g   c l i p  

w a s h e r s   2 1 , 2 2   a l s o   s e r v i n g   to  t r a p   the   c o r e   3  and  h o l d   s a m e  

in  p o s i t i o n .   One  end  of  t he   s o l e n o i d   w i n d i n g   c o n n e c t s   a t  

15  w i t h   t he   l e a v e s   7,  t he   o t h e r   end  of  t he   w i n d i n g   c o n n e c t s  

to  body  - 1 $ i 1 9 ,   by  c l a m p i n g   b e t w e e n   two  l u g s   39  f o r c e d  

t o g e t h e r   by  r i v e t   or  s c r e w   means   4 0 .  

The  b a s e   of  t he   h a n d l e   19  is   b o r e d   a t   24  and  h a s  

s h o u l d e r   25.  A  d i o d e   26  of  " t o p - h a t "   s h a p e   i s   r e c e i v e d   i n  

t h e   b o r e   and  the   r im  27  t h e r e o f   b e a r s - o n   s h o u l d e r   25  and  i s  

c l a m p e d   by  an  i n s e r t   28  r e t a i n e d   by  r i v e t   2 9 .  

An  i n s u l a t i n g   p l a t e   30  i s   a l s o   c l a m p e d   by  the   r i v e t  

29  and  t h i s   p l a t e   c a r r i e s   a  t e r m i n a l   b l o c k   31  to  wh ich   t h e  

c u r r e n t  f e e d   c a b l e   32  i s   b o n d e d ,   a l o n g   w i t h   l e a d   in  33  t o  

d i o d e   26.  A  s c r e w   34  may  be  a d j u s t e d   to  b r i d g e   the   d i o d e  

i f   same  is   no t   r e q u i r e d   in  c i r c u i t .  

The  e l e c t r i c a l   c i r c u i t   i s   t h u s : -   f rom  a  t r a n s f o r m e r  

s u p p l y   ( n o t   shown)   t h r o u g h   c a b l e   32  to  t e r m i n a l   31  t h e n c e  

v i a   l e a d   33  t h r o u g h   t h e   d i o d e   26  to  t he   c a s i n g   t h e r e o f  

w h i c h   i s   in  e l e c t r i c a l   c o n n e c t i o n   w i t h   h a n d l e   19.  C u r r e n t  

p a s s e s   t h e n   to  h o u s i n g   18  t h r o u g h  t h e   s o l e n o i d   w i n d i n g   2  t o  

c o n n e c t i o n   15  v i a   l e a v e s   7,  s t u d d i n g   6,  c o r e   p a r t   5  a n d  

t o o l - h o l d e r   8  v ia   t he   weld   rod  ( n o t   s h o w n )   to  t he   w o r k p i e c e  



which   is   e l e c t r i c a l l y   c o n n e c t e d   to  t he   o t h e r   s i d e   of  t h e  

t r a n s f o r m e r .  

The  c a b l e   32  p r e f e r a b l y   has  a  c l i p   36  at   the   r e m o t e  

end  to  c o n n e c t   w i t h   the   t r a n s f o r m e r .   The  h a n d l e   19  i s  

p r o v i d e d   w i t h   a  r u b b e r   hand  g r i p   35  s l i d   t h e r e o v e r .  

In  t h i s   i n v e n t i o n   the   c o m b i n a t i o n   of  a i r - g a p p e d  

m o v i n g   c o r e   s o l e n o i d   and  the   s e r i e s   d i o d e   p r o v i d e s   a  l o w  

c u r r e n t   w e l d i n g   c a p a b i l i t y   w h i c h   h i t h e r t o   has  b e e n  

i m p o s s i b l e   to  a c h i e v e ,   t h e r e   n o r m a l l y   b e i n g   i n s u f f i c i e n t  

c u r r e n t   to  m a i n t a i n   an  a rc   or  i f   t h e   c u r r e n t   is   s u f f i c i e n t  

the   a rc   c a n n o t   be  c o n t r o l l e d   to  p r o v i d e   a  weld  w i t h o u t   t h e  

w e l l   known  p r o b l e m   of  m e l t i n g  a   h o l e   in  t he   w o r k p i e c e .  

A  r i g i d   p l a s t i c   g u a r d   37  a l s o   s e r v e s   as   a  s t a n d  

w h e r e i n   the   p a r t   38  t h e r e o f  m a y   r e s t   o n  a   s u r f a c e   t o g e t h e r  

w i t h   h e e l   35a  of  the   h a n d l e .  



1.  An  i m p r o v e m e n t   in  a  w e l d i n g   t o o l   h a v i n g   an  e l e c t r o -  

m a g n e t i c   s o l e n o i d   means   a r r a n g e d   to  r e t r a c t   an  e l e c t r o d e  

h o l d e r   in  o p p o s i t i o n   to  a  r e s t o r i n g   means   w h i c h   u r g e s   t h e  

h o l d e r   t o w a r d s   t he   w o r k p i e c e ,   t he   s o l e n o i d   means   h a v i n g   a n  

e n e r g i s i n g   c i r c u i t   w h i c h   is   c o m p l e t e d   t h r o u g h   t h e   e l e c t r o d e  

and  w o r k p i e c e   by  m u t u a l   c o n t a c t   of  t h e s e   w h e r e b y   t h e  

e l e c t r o d e   w i l l   be  r e t r a c t e d   to  s t r i k e   an  a r c   and  b r e a k   t h e  

c i r c u i t ,   t he   r e s t o r i n g   means   r e t u r n i n g   t he   e l e c t r o d e   t o  

make  c o n t a c t   w i t h   t he   w o r k p i e c e ,   w h e r e i n   t h e   s o l e n o i d  

i n c l u d e s   a  c o r e   of  m a g n e t i c   m a t e r i a l   w i t h   a  f i r s t   p a r t  

f i x e d   to  t h e   s o l e n p i d   c o i l   s t r u c t u r e   and  a  s e c o n d   p a r t  

f i x e d   to  t h e   e l e c t r o d e   h o l d e r   and  m o v a b l e   w i t h   r e s p e c t   t o  

t he   s o l e n o i d ,   t he   f i r s t   and  s e c o n d   p a r t s   b e i n g   s p a c e d  

l o n g i t u d i n a l l y   by  an  a i r   g ap ,   c h a r a c t e r i s e d   in  t h a t   a  d i o d e  

i s   i n c l u d e d   in  s e r i e s   w i t h   t he   c u r r e n t   f e e d   f rom  the   s a i d  

e n e r g i s i n g   c i r c u i t .  



2.  A  w e l d i n g   t o o l   as  c l a i m e d   in  C l a i m   1,  w h e r e i n   t h e  

s o l e n o i d   a s s e m b l y   i s   m o u n t e d   in  a  h o u s i n g   i n t e g r a l l y  

c o n n e c t e d   w i t h   a  h a n d l e ,   the   d i o d e   b e i n g   m o u n t e d   w i t h i n   t h e  

h a n d l e ,   one  p o l e   of  the   d i o d e   b e i n g   in  e l e c t r i c a l   c o n t a c t  

w i t h   one  end  of  t h e   s o l e n o i d   w i n d i n g ,   t he   o t h e r   p o l e   of  t h e  

d i o d e   b e i n g   c o n n e c t e d  t o   a  t e r m i n a l   to  w h i c h   a  c a b l e   i s  

s e c u r e d   s e r v i n g   to  f e ed   c u r r e n t  t o   t he   t o o l ,  t h e   o t h e r   e n d  

of  the   s o l e n o i d   w i n d i n g   b e i n g   in  e l e c t r i c a l   c o n t a c t   w i t h  

one  end  of  a  f l e x i b l e   e l e c t r i c a l   c o n n e c t i o n ,   the   o t h e r   e n d  

of  s a i d   c o n n e c t i o n   b e i n g   s e c u r e d   to  t he   s e c o n d   c o r e   p a r t  

w h i c h   is  f i x e d   to  the   e l e c t r o d e   h o l d e r . "  

3.  A  w e l d i n g   t o o l   as  c l a i m e d   in  C l a i m   2,  w h e r e i n   t h e  

s a i d   h o u s i n g   and  h a n d l e   c o m p r i s e   a  m e t a l ,   t he   d i o d e   h a v i n g  

the   s a i d   one  p o l e   c o n n e c t e d   e l e c t r i c a l l y   and  p r e f e r a b l y  

a l s o   t h e r m a l l y   to  the   h a n d l e ,   t he   s o l e n o i d   h a v i n g   t he   s a i d  

one  end  c o n n e c t e d   to  t h e  h o u s i n g   t h e r e b y   f o r m i n g   t h e  

e l e c t r i c a l   c o n n e c t i o n   b e t w e e n   the   s o l e n o i d   and  d i o d e .  



4.  A  w e l d i n g   t o o l   as  c l a i m e d   in  C l a i m   2  or  3,  w h e r e i n  

the   h a n d l e   has   a  b o r e   in  t he   end  t h e r e o f   r e m o t e   f rom  t h e  

h o u s i n g ,   t he   b o r e   h a v i n g   a  s h o u l d e r   and  r e c e i v i n g   t h e   b o d y  

of  t h e   d i o d e   w i t h   a  f l a n g e   p o r t i o n   t h e r e o f   in  a b u t m e n t   w i t h  

s a i d   s h o u l d e r ,   s e c u r i n g   means   e n g a g i n g   s a i d   f l a n g e   to  p r e s s  

t h e   d i o d e   f i r m l y   a g a i n s t   t he   s h o u l d e r   to  p r o v i d e   a n  

e l e c t r i c a l l y   c o n d u c t i v e   c o n n e c t i o n .  

5.  A  w e l d i n g   t o o l   as  c l a i m e d   in  C l a i m   2  or  3  or  4 ;  

w h e r e i n   s a i d   one  end  of  the   s o l e n o i d   c o i l   l i e s   b e t w e e n   t w o  

l u g s   on  t h e   h o u s i n g ,   t he   l u g s   b e i n g   c o m p r e s s e d   t o g e t h e r   t o  

s e c u r e   t he   c o i l   end  and  e s t a b l i s h   e l e c t r i c a l   c o n n e c t i o n  

b e t w e e n   s a i d   one  end  of  the   c o i l   and  the   h o u s i n g .  

6.  A  w e l d i n g   t o o l   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   2  t o  

5,  w h e r e i n   t h e   h a n d l e   i s   c y l i n d r i c a l   a  m o u l d e d   r u b b e r   h a n d -  

g r i p   b e i n g   p r o v i d e d   to  s l i d e   o v e r   s a i d   h a n d l e ,   t h e  h a n d  

g r i p   b a s e   h a v i n g   f o r m e d   t h e r e i n   a  g r o m m e t   t h r o u g h   w h i c h   t h e  

c u r r e n t   c a b l e   i s   s e c u r e d .  

7.  A  w e l d i n g   t o o l   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m   2  t o  

6,  w h e r e i n   a  hand  g u a r d   i s   p o s i t i o n e d   b e t w e e n   t he   h a n d l e  

and  h o u s i n g ,   t he   g u a r d   c o m p r i s i n g   a  s h e e t   m a t e r i a l   h a v i n g  

an  a r c u a t e l y   c u r v e d   p o r t i o n   f o r m e d   to  e x t e n d   o v e r   a n d  

a r o u n d   t h e   end  of  t h e   s o l e n o i d   and  h o u s i n g   r e m o t e   f rom  t h e  

e l e c t r o d e   h o l d e r .  



8.  A  w e l d i n g   t o o l   as  c l a i m e d   in  a n y  p r e c e d i n g   C l a i m   2  t o  

7,  w h e r e i n   the   h o u s i n g   i s   c y l i n d r i c a l   the   s o l e n o i d   c o i l  

b e i n g   l o c a t e d   w i t h i n   the   h o u s i n g ,   the   s a i d   c o i l   h a v i n g   a 

c e n t r a l   h o l l o w   c o r e   p r o t r u d i n g   from  each   end  of  t h e  

h o u s i n g ,   the   c o r e   c o n t a i n i n g   a  f i x e d   f i r s t   c o r e   p a r t   at  o n e  
.  w r  ,  

end ,   s a i d   c o r e   p a r t   h a v i n g   a  c e n t r a l   b o r i n g   t h r o u g h   wh ich   a 

s t u d d i n g   p a s s e s   w i t h   c l e a r a n c e ,   s a i d   s t u d d i n g   b e i n g  

i n t e g r a l   w i t h   one  end  of  t he   s e c o n d   m o v a b l e   c o r e   p a r t   a t  

the  o t h e r   end  of  the   h o l l o w   c o r e ,   the   s e c o n d   c o r e   p a r t  

b e i n g   s p a c e d   from  the   f i r s t   by  an  a i r   gap ,   t he   s e c o n d   c o r e  

p a r t   h a v i n g   at  i t s   o t h e r   end  the   e l e c t r o d e   h o l d e r ,   t h e  

s o l e n o i d   c o i l   b e i n g   r e t a i n e d   in  the   h o u s i n g   by  m e t a l   p l a t e s  

p o s i t i o n e d   o v e r   t he   h o l l o w   c o r e   and  each   in  a b u t m e n t   w i t h   a 

r e s p e c t i v e   end  f a c e   of  t he   h o u s i n g   and  c o i l ,   the   m e t a l  

p l a t e s   each   b e i n g   s e c u r e d   by  a  s p r i n g   c l i p   means   e a c h  

e n g a g i n g   and  g r i p p i n g   the   h o l l o w   c o r e   and  p r e s s i n g   a g a i n s t  

the   m e t a l   p l a t e s   t h r o u g h   an  i n t e r p o s e d   i n s u l a t i n g   w a s h e r   s o  

t h a t   the   h o l l o w   c o r e   is   e l e c t r i c a l l y   i n s u l a t e d   from  t h e  

h o u s i n g .  

9.  A  w e l d i n g   t o o l   s u b s t a n t i a l l y   as  d e s c r i b e d   h e r e i n   a n d  

i l l u s t r a t e d   in  the   d r a w i n g s .  
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